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DESCRIPTION 



SEALING VALVE FOR MEDICAL APPARATUS, CONNECTION PORT, 
MIXTURE INJECTION TUBE, CONNECTION TOOL FOR INFUSION 
5 CIRCUIT, AND CONNECTION SYSTEM FOR INFUSION CIRCUIT 

TECHNICAL FIELD 

The present invention relates to a connection port 
provided at an opening portion of a container or tube, for 
10 connecting a lock needleless syringe to the container or 

tube. More particularly, the present invention relates to 
a valve structure of such a connection port. 

BACKGROUND ART 

15 Fig. 15 is a diagram of an infusion line for infusing 

blood or drug solution through a mixed injection tube for 
infusion. The blood or drug solution is fed from an 
infusion solution bottle or bag 300 through an infusion 
tube 301 to a catheter 303 connected to a connector 302. 

20 To one end of the infusion tube 301 is connected an 

introduction needle 304 to which a drip chamber 305 for 
monitoring the flow rate of the blood or drug solution is 
connected. Between the drip chamber 305 and the connector 
302, a flow rate adjuster 306, a desired number of mixture 

25 injection tubes 307, an air bubble trap 308 for removing 
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dust or air bubbles, and a filter 309 for preventing dust 
or the like from passing therethrough are connected to the 
infusion tube 301 (see Japanese Patent Laid-Open 
Publication No. Hei 8-206230, Fig. 10, for example) .. 
5 In the conventional mixed injection tube 307, as 

shown in Fig. 16, a disc-shaped rubber plug 307c is 
arranged to air-tightly fit into a branch tube portion 307b 
formed on a side of a T-shaped mixed injection tube main 
body 307a, for example. A cap 307d is provided to press 

10 the rubber plug 307c. The main body 307a of the mixed 

injection tube 307 is inserted and connected to a middle 
portion of an infusion tube 301 in an infusion circuit (for 
example, a dialysis circuit for an artificial kidney, or an 
intravenous circuit) . The mixed injection tube 307 is used 

15 for injecting blood or drug solution in a main body of a 
syringe 310 to blood or drug solution flowing in the 
infusion circuit, while a syringe needle 310a attached to 
the syringe 310 is run through the rubber plug 307c fitting 
in the branch tube portion 307b (see Japanese Patent Laid- 

20 Open Publication No. 2002-306610, Fig. 28, for example) . 

Since this mixed injection tube 307 is used while the 
syringe needle 310a is run through the disc-shaped rubber 
plug 307c, the use of the syringe needle 310a increases the 
cost. Moreover, there is a risk that a doctor or nurse may 

25 stick the syringe needle 310a into himself or herself by 
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mistake to be contaminated with pathogenic germs because of 
adhesion of blood. In addition, in order to prevent 
pathogenic germs contamination caused by adhesion of blood 
of a patient, a used syringe needle 310a has to be disposed 
5 appropriately without being used again. The disposal of 

the used syringe needle 310a requires sufficient attention 
so as not to cause a person who collects disused articles 
to be improperly damaged by the syringe needle 310a or 
contaminated with pathogenic germs. Furthermore, the 

10 misuse of such a used syringe needle 310a may cause in- 
hospital infection. 

As a connection structure that allows a syringe to be 
connected without using a needle, the inventors of the 
present application proposed a structure using a sealing 

15 valve made of rubber (see Japanese Patent Laid-Open 

Publication No. 2002-306610, Figs. 7 and 8, for example). 

Moreover, in recent years, a lock type syringe has 
been introduced in which a syringe needle is securely held 
by a screwing structure. 

20 Referring to Figs. 17a and 17b, a lock type syringe 

400 includes a collar 402 surrounding a male connection 
port 401 (lure portion) . In the inner circumferential 
surface of the collar 402, a double thread female screwing 
structure 403 is provided. The lock type syringe 400 is 

25 used while a syringe needle 405 having a screwing piece 404 
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at its base end, that is screwed with the double thread 
female screwing structure 403, is connected to the male 
connection port 401, as shown in Figs. 17a and 17c. In 
Figs. 17a and 17b, the reference numeral 406 denotes a 
5 thread of the female screwing structure 403, 407 a piston 
of a syringe, 408 a tapered insertion port of the syringe 
needle 405, having a gradually reduced diameter, and 409 a 
cylinder portion of the syringe. The male connection port 
(lure portion) 401 is tapered in such a manner that its 

10 outer diameter is gradually reduced from the base end to 
the top end, and fits with the insertion port 408 of the 
syringe needle 405 at its tapered face. 

As a structure that allows insertion of a lock type 
syringe without using a needle (i.e., needleless) and also 

15 allows opening and closing of a valve, a mixed injection 
tube has been proposed that includes a valve structure 
employing a combination of a float and a rubber button (see 
Japanese Patent Laid-Open Publication No. 2000-354636, for 
example) . 

20 Japanese Patent No. 2954549 proposes connection of a 

lock type syringe to a drug-solution bag or infusion tube, 
in a case where drug solution or transfusion is extracted 
from or injected to the drug-solution bag or the infusion 
tube that is used for intravenous drip of drug solution or 

25 in dialysis treatment. In this connection, the lock type 
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syringe is used without a needle screwed therewith (i.e., 
needleless ) . 

DISCLOSURE OF THE INVENTION 
5 According to one aspect, the present invention 

relates to a sealing valve for a medical apparatus, made of 
an elastic material and having have a valve hole at its 
center. The valve hole of the sealing valve is opened by 
pressing and deforming the sealing valve by means of a tip 
10 end of a male connection port, without allowing the tip end 
of the male connection port to run through the sealing 
valve . 

The sealing valve of the present invention may be a 
sealing valve that is made of an elastic material and is 

15 provided with an approximately semispherical shape or a 
cylindrical shape with a ceiling (including a shape in 
which the ceiling is approximately semispherical or has an 
arched convex lower face that protrudes downward) , wherein 
a valve hole is provided at a top of the sealing valve and 

20 is opened by pressing and deforming the sealing valve by 
means of a tip end of a male connection port, without 
allowing the tip end of the male connection port to run 
through the sealing valve. Moreover, the sealing valve for 
a medical apparatus of the present invention may include 

25 either or both of a ring portion and a concave portion in a 



5 



surrounding area of the valve hole. 

According to another aspect, the present invention 
relates to a connection port in which a sealing valve for a 
medical apparatus is mounted in an opening portion o.f the 
5 medical apparatus and a sleeve portion is provided to 

surround the opening portion of the medical apparatus. The 
sleeve portion is. arranged to press the sealing valve for 
the medical apparatus so as to press and hermetically seal 
the valve hole of the sealing, valve for the medical 

10 apparatus, includes a screwing piece on its outer 

circumferential surface, and allows a lock type syringe to 
be inserted into and screwed with. In this connection port, 
when the lock type syringe has been inserted into the 
sleeve portion, a. tip end of the lock type syringe presses 

15 and deforms the sealing valve for the medical apparatus so 
as to open the valve hole of the sealing valve for the 
medical apparatus, without running through the sealing 
valve for the medical apparatus. 

In the connection port of the present invention, a 

20 level of an upper end of the sealing valve for the medical 
apparatus may be substantially coincident with a position 
of an upper end of the sleeve portion, and a cushion 
portion may be provided in a lower portion of the sealing 
valve, that is pressed and goes down when a male connection 

25 port is inserted into the sleeve portion, and brings the 
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upper end of the sealing valve for the medical apparatus to 
a predetermined position inside the sleeve portion when the 
lock type syringe has been pulled out from the sleeve 
portion. 

5 The connection port of the present invention may 

include a sleeve portion provided on its ceiling and a cap 
member, attached to the opening portion of the medical 
apparatus, for covering the sealing valve for the medical 
apparatus. The opening portion and the cap member may 

10 include attachment portions that are to be overlapped in a 
vertical direction, and each attachment portion has a ridge 
portion and a valley portion that become convex or concave 
in the vertical direction in such a manner that engagement 
of the ridge portions and valley portions between the 

15 opening portion and the cap member prevents rotation of the 
cap member together with the lock type syringe. 

The connection port of the present invention may 
include a sleeve portion provided on its ceiling and a cap 
member, attached to the opening portion of the medical 

20 apparatus, for covering the sealing valve for the medical 
apparatus, the cap member being arranged to fit into the 
opening portion in a radial direction of the opening 
portion. Each of the opening portion of the medical 
apparatus and the cap member may include a ridge portion 

25 and a valley portion that become convex or concave in the 



radial direction at a fitting position in the radial 
direction in such a manner that engagement of the ridge 
portions and the valley portions between the opening 
portion of and the cap member prevents rotation of the cap 
5 member together with the lock type syringe. 

According to another aspect, the present invention 
relates to a mixed injection tube in which a sealing valve 
for a medical apparatus is mounted to an opening portion of 
a main body of the mixed injection tube, the main body 

10 including connection ports at both ends to each of which an 
infusion tube is to be connected, and a channel having the 
opening portion at its center. A cap member with a sleeve 
portion on its ceiling is mounted to the opening portion of 
the main body. The mixed injection tube includes: a 

15 protruding stria provided at a tip end on an outer 

circumferential surface of the sleeve portion, with which a 
female screw structure formed on an inner circumferential 
surface of a collar of a lock type syringe is to be 
screwed; and a resistance application portion, provided in 

20 a middle part on the outer circumferential surface of the 

sleeve portion, for temporarily stopping and holding a lock 
type syringe inserted into the sleeve portion at an 
intermediate site of the sleeve portion while the valve 
hole of the sealing valve for the medical apparatus is 

25 closed. During insertion of the lock type syringe into the 



sleeve portion, the lock type syringe is temporarily 
stopped at the intermediate site of the sleeve portion by 
the resistance application portion. Then, when a male 
connection port of the lock type syringe is inserted into 
5 the sleeve portion more deeply, a tip end of the male 

connection port presses and deforms the sealing valve for 
the medical apparatus, thereby opening the valve hole of 
the sealing valve. 

According to another aspect, the present invention 

10 relates to a connection tool for connecting, to one medical 
infusion line as a main line, a plurality of other medical 
infusion lines or a plurality of syringes. The connection 
tool includes: a main connection tube to be provided in a 
midway portion of a tube of the one medical infusion line; 

15 and a plurality of branch connection tubes branching from a 
surrounding area of the main connection tube, wherein a 
sealing valve for a medical apparatus is mounted in a top- 
end opening portion of each of the branch connection tubes. 
According to another aspect, the present invention 

20 relates to a connection system for an infusion circuit, in 
which the aforementioned connection tool for an infusion 
circuit is attached to one medical infusion line. A valve 
hole of the sealing valve for the medical apparatus mounted 
in each connection port of the connection tool is opened by 

25 pressing and deforming the sealing valve for the medical 



apparatus by means of a tube of the other medical infusion 
line or a tip end of a syringe, without insertion of the 
tube of the other medical infusion line or the syringe. 
Thus, the connection system allows connection of the tube 
5 of the other medical infusion line or the syringe to the 
one medical infusion line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. la is a vertical cross-sectional view of a 
10 syringe connection port according to one embodiment of the 

present invention; and Fig. lb is a vertical cross- 
sectional view of the syringe connection port shown in Fig. 

la when a lock needleless syringe is screwed with the 

syringe connection port. 
15 Fig. 2 is a vertical cross-sectional view of a 

modified example of a sealing valve according to the 

present invention . 

Fig. 3 is a vertical cross-sectional view of a 

syringe connection port according to one embodiment of the 
20 present invention. 

Fig. 4 is a vertical cross-sectional view of a mixed 

injection tube according to one embodiment of the present 

invention . 

Fig. 5a is a side view of the main body of the mixed 
25 injection tube; and Fig. 5b is a vertical cross-sectional 



10 



view of a cap member. 

Fig. 6 is a vertical cross-sectional view of a mixed 
injection tube according to one embodiment of the present 
invention. 

5 Fig. 7a is a cross-sectional view of a branch channel 

of the main body of the mixed injection tube, showing an 
engagement groove, taken along the line A-A; and Fig. 7b is 
a front view of the branch channel. 

Fig. 8a is a vertical cross-sectional view of a cap 
10 member, showing an engagement portion of the cap member; 
and Fig. 8b is a bottom view of the cap member. 

Fig. 9a is a vertical cross-sectional side view of a 
mixed injection tube according to one embodiment of the 
present invention; and Fig. 9b is a plan view of a sleeve 
15 portion thereof. 

Fig. 10 is a vertical cross-sectional side view 
showing a state where a mixed injection tube according to 
one embodiment of the present invention is used. 

Fig. 11 is a vertical cross-sectional side view 
20 showing a state where a mixed injection tube according to 
one embodiment of the present invention is used. 

Fig. 12a is a vertical cross-sectional view showing a 
sealing valve according to one embodiment of the present 
invention; and Fig. 12b is a plan view thereof. 
25 Fig. 13 illustrates an exemplary configuration of an 



infusion circuit using a connection tool for an infusion 
circuit according to the present invention. 

Fig. 14 shows a modified example of a sealing valve 
for a medical apparatus according to the present invention. 

Fig. 15 is a diagram of an infusion circuit according 
to one embodiment of the present invention. 

Fig. 16 is a vertical cross-sectional view of a 
conventional mixed injection tube. 

Fig. 17a is a vertical cross-sectional view of a 
typical lock type syringe; Fig. 17b is a vertical cross- 
sectional view of a male connection port thereof; and Fig. 
17c is a vertical cross-sectional view of a syringe needle 
of the lock type syringe. 

DETAILED DESCRIPTION OF the Invention 

Hereinafter, embodiments of the present invention 
will be described in detail by way of example with 
reference to the drawings. 

First, an embodiment, in which a connection port of 
the invention is applied to various mixed injection tubes, 
will be described with reference to the drawings. 

Referring to Figs, la and lb, a mixed injection tube 
1 according to one embodiment of the present invention 
includes infusion-tube connection ports 11 and 12 at both 
ends; a T-shaped mixed injection tube main body 10 having a 
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lumen that is in communication with the infusion-tube 
connection ports 11 and 12; a branch tube portion 13 formed 
on a side of the mixed injection tube main body 10, that is 
in communication with the lumen; a sealing valve 20 mounted 
5 within the branch tube portion 13; and a cap 30 mounted to 
the branch tube portion 13. 

In this embodiment, the branch tube portion 13 is 
provided in a thinner portion 10a of the mixed injection 
tube main body 10 having a reduced thickness. That 
10 thickness is set so as not to affect the strength of the 

mixed injection tube main body 10. The branch tube portion 
13 is provided with a collar 10b for supporting the lower 
end of the sealing valve 20 mounted in the branch tube 
portion 13. 

15 The mixed injection tube main body 10, the branch 

tube portion 13, and the sleeve portion 30 are formed of a 
polymeric resin material, such as polyamide, polyvinyl 
chloride, polypropylene, polyurethane, polycarbonate, and 
polyethylene . 

20 The sealing valve 20 is formed of an elastic material 

to be semispherical, and is arranged to air-tightly fit 
into the branch tube portion 13 and be secured in the 
branch tube portion 13 with the cap 30. On an upper 
surface (top portion) of the sealing valve 10, a concave 

25 portion 20a is formed for receiving an orifice portion 401 
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of a lock type syringe 400. The concave portion 20a has a 
valve hole 20b running therethrough vertically. 

The valve hole 20b may be formed to be a slit, for 
example. The valve hole 20b may be formed in any shape 
5 other than a slit-like shape, so that it extends through 
the concave portion 20a vertically. In this embodiment, 
the valve hole 20b can be formed by sticking a straight or 
conical hole-formation tool into the sealing valve 20 after 
the molding of the valve 20. Alternatively, the valve hole 

10 20b may be formed simultaneously with the molding of the 
sealing valve 20. 

The elastic material for the sealing valve 20 is 
formed by a polymeric material, such as silicone rubber, 
natural rubber, polyurethane, styrene-butadiene copolymer, 

15 acrylonitrile-butadiene copolymer, and polyisoprene . 

At the upper end of the branch tube portion 13, a 
convex portion 13a for engagement is provided on the outer 
circumferential surface. The cap 30 has an approximately 
T-shaped cross-section, and is provided with a convex 

20 portion 30a for engagement at the lower end of the cap 30 
on the inner circumferential surface, that is to engage 
with the branch tube portion 13. The cap 30 is also 
provided with a concave arc-like portion 30b having an 
inner surface with which the semispherical sealing valve 20 

25 comes into contact. The cap 30 is further provided with a 
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screwing piece 30d, with which a female screwing structure 
403 of a collar 402 of a syringe 400 is screwed, at the 
upper end of the cylindrical sleeve portion 30c on the 
outer circumferential surface in such a manner that the 
5 screwing piece 30d projects. 

In this embodiment, the sealing valve 20 has an outer 
diameter Di (not shown) at a given position on the 
circumferential surface of the convex arc-like portion 
thereof, that is larger than an inner diameter D 2 (not 

10 shown) at the corresponding position on the concave arc- 
like portion 30b of the cap 30 (i.e., Di > D 2 ) . Thus, a 
predetermined amount of interference (Di - D 2 ) is provided. 
When the sealing valve 20 is placed within the sleeve 
portion 30c and the cap 30 is mounted to the branch tube 

15 portion 13, a compressing force is caused to act on the 

sealing valve 20, thereby the valve hole 20b of the sealing 
valve 20 is always pressed and hermetically sealed. 

The semispherical sealing valve 20 is deformed to 
expand outward when receiving an internal pressure of blood 

20 or drug solution. However, the valve hole 20b does not 
allow leak of fluid therethrough caused by the internal 
pressure of blood or drug solution. 

The mixed injection tube 1 has a structure in which 
the sealing valve 20 is placed within the branch tube 

25 portion 13 in a liquid-tight manner. When the mixed 
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injection tube 1 is used, an infusion tube of an infusion 
circuit is inserted into each of the infusion-tube 
connection ports 11 and 12 of the mixed injection tube main 
body 10 so as to connect the mixed injection tube 1 to a 
5 midway portion of the infusion circuit. The insertion and 
connection of the infusion-tube connection ports 11 and 12 
to the infusion tubes may be achieved by using adhesive or 
simply by pressing the infusion tubes into the connection 
ports 11 and 12 by using an elastic force of the infusion 
10 tube. 

In a case where a syringe 400 is connected to this 
mixed injection tube 1, the orifice portion 401 of the 
syringe 400 is inserted into the sleeve 30c of the cap 30, 
and then the female screwing structure 4 03 formed on an 

15 inner surface of the collar 402 of the syringe 400 is 

screwed with the screwing piece 30d formed at the upper end 
on the outer circumferential surface of the sleeve portion 
30c. Then, as shown in Fig. lb, the leading end of the 
orifice portion 401 of the syringe 400 directly presses the 

20 sealing valve 20 so as to deform the sealing valve 20. By 
completely screwing (locking) the female screwing structure 
403 and the screwing piece 30d together, the valve hole 20b 
of the sealing valve 20 can be opened. Moreover, by doing 
this, the syringe 400 is held by the sleeve portion 30c, 

25 thus maintaining the state where the valve hole 20b is 
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opened . 

As described above, the sealing valve 20 allows the 
valve hole 20b to be opened, without making the tip end of 
the male connection port of the syringe 400, such as the 
5 orifice portion 401, run through the sealing valve 20, by 
allowing the tip end of the male connection port of the 
syringe 400 to press and deform the sealing valve 20. 

Then, by pushing a piston 407 of the syringe 400 into 
a cylinder portion 409, blood or drug solution in the 
10 cylinder portion 409 can be injected into blood or drug 
solution in the infusion circuit through the mixed 
injection tube 1. If necessary, blood or drug solution in 
the infusion circuit can be extracted into the cylinder 
portion 409 of the syringe 400 through the mixed injection 
15 tube 1. 

Next, a modification of the sealing valve 20 is 
described. 

A semispherical sealing valve 21 shown in Fig. 2 is 
provided with a ring portion 21d having a predetermined 
20 height at the top thereof in order to come into contact 

with an orifice portion 401 of a syringe 400 and a concave 
portion 21e having a predetermined depth. 

This sealing valve 21 includes the ring portion 21d 
having a predetermined height at its top, and therefore is 
25 pressed down by the orifice portion 401 of the syringe 400 



to a lower level* by a depth corresponding to the height of 
the ring portion 21d. Moreover, since the sealing valve 21 
includes the concave portion 21e, the thickness of a 
portion of the sealing valve 21 where a valve hole 21b is 
5 provided is reduced. When a syringe 400 is connected to 

the mixed injection tube, this sealing valve 21 allows the 
valve hole 21b to.be opened wider and more securely because 
of cooperation of the ring portion 21d and the concave 
portion 21e, as compared with the sealing valve 20 shown in 

10 Fig. 1. Although a case where both the ring portion 2 Id 
and concave portion 21e are provided achieves the best 
opening operation, either the ring portion 21d or concave 
portion 21e may be provided. 

In the mixed injection tube 1 of the embodiment shown 

15 .-in Fig. 1 and the modified mixed injection tube 1 shown in 
Fig. 2, the valve hole 20b or 21b is always pressed and 
hermetically sealed by an elastic force of the sealing 
valve 20 or 21 and a fastening pressure applied by the cap 
30, as described above, thereby preventing leak of blood or 

20 drug solution. Moreover, by screwing the collar 402 of the 
syringe 400 and the screwing piece 30d of the sleeve 
portion together, i.e., locking them, the orifice portion 
401 of the syringe 400 can press and deform the sealing 
valve 20 or 21 without running through the valve hole 20b 

25 or 21b of the sealing valve 20 or 21, thereby opening the 



valve hole 20b or 21b. Thus, in this state, it is possible 
to inject blood or drug solution in the syringe 400 into 
blood or drug solution in an infusion circuit and, if 
necessary, to extract blood or drug solution in the 
5 infusion circuit into the syringe 400. Furthermore, when 
the screwing of the syringe 400 and the sleeve portion 30c 
is released, the sealing valve 20 is brought back to its 
original state, i.e., a state where it is semispherical or 
approximately semispherical, as shown in Fig. la or 2, 

10 because of resilience of the sealing valve 20 or 21, 

thereby pressing and hermetically sealing the valve hole 
20b with a fastening force from the cap 30 again. Thus, 
leak of blood or drug solution can be prevented. 

Next, another embodiment of the present invention is 

15 described. 

As shown in Fig. 3, this mixed injection tube la 
includes a sealing valve 64 placed on the collar portion 
10b of the mixed injection tube main body 10. A cap 38 is 
arranged to fit into the branch tube portion 13 of the 

20 mixed injection tube main body 10. At the upper end on the 
outer circumferential surface of the branch tube portion 13, 
a convex portion 13a for engagement is formed. The cap 38 
includes a convex portion 38a for engagement at its lower 
end on the inner circumferential surface, a sleeve portion 

25 38b, a screwing piece 38c at the upper end on the outer 



circumferential surface of the sleeve portion 38b, a collar 
portion 38d at the upper end on the inner surface of the 
sleeve portion 38b, and a portion 38e formed between the 
inner end of the collar portion 38d and the inner surface 
5 of the sleeve portion 38b, which has a concave arc-like 
cross section. The sealing valve 64 includes a cushion 
portion 64a that broadens downward like a horn, a 
cylindrical portion 64b continuing from the cushion portion 
64a, a semispherical head 64c continuing from the 

10 cylindrical portion 64b, a ring portion 64d formed on the 
head 64c, and a valve hole 64e formed at the center of the 
ring portion 64d. 

The mixed injection tube la according to this 
embodiment always presses the sealing valve 64 up by a 

15 cushion effect of the cushion portion 64a. Thus, the 

semispherical head 64c is pressed against the concave arc- 
like portion 38e of the cap 38 and therefore a fastening 
force from the concave arc-like portion 38e is applied to 
the head 64 so as to press and hermetically seal the valve 

20 hole 64e. When an orifice portion 401 of a syringe 400 is 
inserted into the sleeve portion 38b of the cap 38 and a 
female screwing structure 403 of a collar 402 is screwed 
with the screwing piece 38c of the cap 38, the cushion 
portion 64a of the sealing valve 64 is pressed down against 

25 its elastic force and therefore the head 64c of the sealing 
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valve 64 is released from the fastening force applied by 
the concave arc-like portion 38e of the cap 38. As a 
result, the valve hole 64e of the sealing valve 64 is 
opened. 

5 In this embodiment, a connection port is formed in 

such a manner that a level of an upper end of a sealing 
valve for a medical apparatus is substantially coincident 
with a position of a top end of a sleeve portion and a 
cushion portion is provided in a lower portion of that 

10 sealing valve, which is pressed down when a male connection 
port is inserted into the sleeve portion and brings the 
upper end of the sealing valve back to a predetermined 
position within the sleeve portion when a lock type syringe 
is pulled out from the sleeve portion. As described above, 

15 such a connection port can position the upper end of the 

sealing valve near the upper end of the sleeve portion and 
can ensure the large amount of deformation of the sealing 
valve when an orifice portion of a lock needleless syringe 
is inserted into the sleeve portion. Moreover, when the 

20 orifice portion of the lock needleless syringe is pulled 
out from the sleeve portion, the sealing valve brings the 
level of the upper end thereof to a position near the upper 
end of the sleeve portion because of resilience of the 
cushion portion. Thus, in this sealing valve, the level of 

25 the upper end is substantially coincident with the position 



of the upper end of the sleeve portion after the orifice 
portion of the lock needleless syringe was pulled out from 
the sleeve portion. Therefore, even if blood or drug 
solution adheres to an upper portion of the sealing -valve, 
5 it is possible to clean away the adhering blood or drug 
solution easily and surely. 

Next, another embodiment of the present invention 
will be described. 

As shown in Fig. 4, a mixed injection tube lb 

10 includes a mixed injection tube main body 71 that is 

connected to an infusion tube, a sealing valve 72 mounted 
to the mixed injection tube main body 71 for preventing 
leak of fluid, and a cap member 74 having a sleeve portion 
73 with which a lock type syringe 400 (see Fig. 17b) is 

15 screwed. 

The mixed injection tube main body 71 is a tube to be 
connected to a midway portion of the infusion tube and 
includes connecting portions 81 and 82 at both ends, to 
each of which the infusion tube can be connected, as shown 

20 in Figs. 4 and 5a. Inside the mixed injection tube main 
body 71 is formed a main channel 83 which has a branch 
portion 84 at its center. An opening portion 86 is formed 
above the mixed injection tube main body 71 in such a 
manner that an opening of the opening portion 86 faces the 

25 branch portion 84. The opening portion 86 is provided with 
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a seat portion 87 surrounding the opening, onto which the 
sealing valve 72 can be placed. On the upper end surface 
of the opening portion 86, a ridge portion 88 and a valley 
portion 89 that are alternately formed continuously .in the 
5 circumferential direction. The ridge portion 88 protrudes 
upward, while the valley portion 89 becomes concave 
downward, as shown in Fig. 5a. The end of the ridge 
portion 88 is formed to dwindle. Moreover, an engagement 
portion 90 to be engaged with the cap member 74 is provided 

10 on the outer circumferential surface of the opening portion 
86 so as to protrude outward in the radial direction. 

The cap member 74 is a member mounted to the opening 
portion 86 of the mixed injection tube main body 71 to 
cover the opening portion 86, as shown in Figs. 4 and 5b, 

15 and includes: a base portion 91 in a form of a 

substantially disc, that is to be mounted to the opening 
portion 8 6 of the mixed injection tube main body 71; and a 
sleeve portion 73 extending through the center of the base 
portion 91 to protrude vertically. An outer 

20 circumferential edge 92 of the base portion 91 extends 
downward along the outer circumferential edge of the 
opening portion 86 of the mixed injection tube main body 71, 
and is provided with an engagement portion 93 at its lower 
end. The engagement portion 93 protrudes inward in the 

25 radial direction and can engage with the engagement portion 
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90 cf the main body 71. The sleeve portion 73 of the cap 
member 74 has an inner diameter that allows insertion of a 
male connection port 401 of a lock type syringe 400 (see 
Fig. 17b) thereinto, and includes a screwing piece 9.4 at 
5 its upper end, with which a female screw portion 403 of the 
lock type syringe 400 may be screwed. Moreover, the sleeve 
portion 73 of the. cap member 74 has a pressing face 97 
inside the upper portion of the sleeve portion 73. The 
pressing face 97 has a spherical shape with an inner 

10 diameter gradually reduced upward. 

On the lower surface of the cap member 74, a ridge 
portion 95 that protrudes downward and a valley portion 96 
that becomes concave upwcird are alternately formed 
continuously in the circumferential direction in such a 

15 manner that the valley portion 96 and the ridge portion 95 
correspond to the ridge portion 95 and the valley portion 
96 formed on the upper surface of the branch portion 84 of 
the main body 71, as shown in Fig. 5b. The tip end of the 
ridge portion 95 is formed to dwindle in size. 

20 The sealing valve 72 includes a base portion 101 in a 

form of a disc, that may be placed on the seat portion 87 
provided in the opening portion 86 of the mixed injection 
tube main body 71; and a protruding portion 102 at the 
center of the base portion 101, that protrudes upward 

25 inside the sleeve portion 73 of the cap member 74. The 
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protruding portion 102 of the sealing valve 72 has a 
semispherical vertical cross-section at its upper end, and 
has a small-diameter hole (valve hole) 103 formed at its 
center. The sealing valve 72 is provided with a pressed 
5 face 104 in the upper portion of the protruding portion 102. 
The pressed face 104 is approximately spherical and has 
radius of curvature that is slightly larger than that of 
the pressing face 97 provided inside the sleeve portion 73 
of the cap member 74. 

10 The sealing valve 72 is mounted between the seat 

portion 87 of the mixed injection tube main body 71 and the 
cap member 74 by mounting the cap member 74 to the branch 
portion 84 of the mixed injection tube main body 71 while 
the base portion 101 is placed on the seat portion 87 of 

15 the mixed injection tube main body 71 and the protruding 

portion 102 is mounted within the sleeve portion 73 of the 
cap member 74. In this state, the protruding portion 102 
of the sealing valve 72 is pressed to enter the inside of 
the sleeve portion 73 of the cap member 74, so that the 

20 pressed face 104 in the upper portion of the protruding 

portion 102 is pressed by the pressing face 97 inside the 
sleeve portion 73 of the cap member 74in the radial 
direction. Thus, the small-diameter hole (valve hole) 103 
formed at the center of the upper end of the protruding 

25 portion 102 is always pressed and hermetically sealed. 



In this mixed injection tube lb, the ridge portion 88 
protruding upward and the valley portion 89 that becomes 
concave downward are alternately formed on the upper end 
surface of the opening portion 86 of the mixed injection 
5 tube main body 71 so as to continue from each other in the 
circumferential direction, while the valley portion 96 that 
becomes concave upward and the ridge portion 95 protruding 
downward are alternately formed on the lower surface of the 
cap member 74 continuously in the circumferential direction 

10 in such a manner that they correspond to the ridge portion 
88 and the valley portion 89 of mixed injection tube the 
main body 71, respectively. Thus, when the cap member 74 
is mounted to the branch portion 84 of the mixed injection 
tube main body 71, the ridge portion 95 and valley portion 

15 96 of the cap member 74 fit with the valley portion 89 and 
ridge portion 88 of the main body 71, respectively, in the 
mounting direction, i.e., a vertical direction. 

Even if the position of the ridge portion 95 of the 
cap member 74 is not aligned with that of the valley 

20 portion 89 of the mixed injection tube main body 71 in the 
mounting of the cap member 74 to the opening portion 86 of 
the mixed injection tube main body 71, the ridge portion 95 
of the cap member 74 slides on the ridge portion 88 of the 
mixed injection tube main body 71, thereby the position of 

25 the ridge portion 95 of the cap member 74 is automatically 
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adjusted. Thus, the ridge portion 95 of the cap member 74 
can fit into the valley portion 89 of the mixed injection 
tube main body 71. Therefore, it is unnecessary to align 
the cap member 74 and the mixed injection tube main body 71 
5 in the circumferential direction when the cap member 74 is 
mounted to the opening portion 86 of the mixed injection 
tube main body 71, providing excellent workability. 

Moreover, when a lock type syringe 400 is screwed 
with the sleeve portion 73 of the cap member 74, the cap 

10 member 74 cannot rotate together with the lock type syringe 
400. Therefore, it is possible to smoothly attach the lock 
type syringe 400 to the cap member 74 by screwing. When 
the lock type syringe 400 is detached from the cap member 
74, excellent workability can be provided because the cap 

15 member 74 cannot rotate together with the lock type syringe 
400. 

In the mixed injection tube lb, when the lock type 
syringe 400 is screwed with the sleeve portion 73 of the 
cap member 74, the protruding portion 102 of the sealing 

20 valve 72 is pressed downward to be deformed, thereby the 
small-diameter hole (valve hole) 103 is released from the 
hermetically sealed state. Thus, while the lock type 
syringe 400 is screwed with the sleeve portion 73 of the 
cap member 74, it is possible to extract drug solution 

25 and/or inject infusion between the mixed injection tube 10 



and the lock type syringe 400. 

Moreover, when the lock type syringe 400 has been detached 
from the sleeve portion 73 of the cap member 74, the 
protruding portion 102 of the sealing valve 72 goes. back to 
5 the inside of the sleeve portion 73 of the cap member 74 
because of resilience of the sealing valve 72 and the 
small-diameter hole (valve hole) 103 is also brought back 
to its original state in which it is pressed and 
hermetically sealed. Thus, drug solution inside the mixed 

10 injection tube lb cannot leak outside. 

Next, a mixed injection tube lc according to another 
embodiment of the present invention is described. 

This mixed injection tube lc includes a connecting 
portion to which a tube connector 111 can be connected. 

15 The tube connector 111 is an exemplary male medical 

apparatus having a female screw structure on an inner 
circumferential surface of a collar surrounding a male 
connection port, like a lock type syringe 400, as shown in 
Fig. 6. 

20 The tube connector 111 includes a connector main body 

112 and a collar member 113 mounted to the connector main 
body 112. The connector main body 112 has a male 
connection port 114 at its tip end, a hub portion 115 
having an increased outer diameter in its middle portion, 

25 and a connecting portion 117 at its base end, to which a 
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tube 116 can be connected. The hub portion 115 in the 
middle part has an increased outer diameter and has an 
engagement portion 118 at an end closer to the base end of 
the connector main body 112, with which the collar member 
113 is engaged. The collar member 113 is a member covering 
the connector main body 112 and includes a female screw 
structure 120 on its inner circumferential surface. The 
base end of the collar member 113 is provided with an 
engagement portion 119 that is to engage with the 
engagement portion 118 of the connector main body 112. The 
engagement portion 119 is arranged to protrude inward. 

The mixed injection tube lc includes a mixed 
injection tube main body 121 to be connected to an infusion 
tube, a sealing vale 122, mounted to the mixed injection 
tube main body 121, for preventing leak of fluid, and a cap 
member 123 with which the tube connector 111 can be screwed, 
as shown in Fig. 6. 

As shown in Fig. 6, the mixed injection tube main 
body 121 is a tube connected to a midway portion of the 
infusion tube and includes connecting portions 131 and 132 
at both ends, to each of which the infusion tube can be 
connected. A main channel 133 is formed inside the mixed 
injection tube main body 121 and a branch portion 134 is 
provided at the center of the main channel 133. The mixed 
injection tube main body 121 also includes a plurality of 
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branch channels 135 that are in communication with the 
branch portion 134 with a predetermined space in the 
circumferential direction. Please note that two branch 
channels 135 are provided along a straight line crossing 
5 the main channel 133 at a right angle in the shown example. 
The upper end (tip end) of the branch channel 135 
serves as a seat portion 136 on which the sealing valve 122 
is placed. On the outer circumferential surface of the 
branch channel 135, an engagement groove 138 into which an 

10 engagement portion 137 (see Fig. 8b) of the cap member 123 
described later can fit in the radial direction is formed. 
In the engagement groove 138, a ridge portion 139 
protruding in the radial direction and a valley portion 140 
that becomes concave in the radial direction are formed 

15 alternately and continuously in the circumferential 

direction, as shown in Figs. 7a and 7b. An end of the 
ridge portion 139 is formed to dwindle. 

The cap member 123 is a member to be mounted to an 
upper-end opening 141 of the branch channel 135 of the 

20 mixed injection tube main body 121 so as to cover that 

upper-end opening 141, as shown in Figs. 8a and 8b. The 
cap member 123 includes a pipe-like portion 142 that is to 
be mounted on the outer surface of the upper portion of the 
branch channel 135, and an approximately semispherical 

25 portion 143 for covering the upper-end opening 141 of the 
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branch channel 135. The cap member 123 is provided with a 
screwing piece 144 with which the female screw structure 
120 of the tube connector 111 is screwed, on the outer 
circumferential surface in such a manner that the screwing 
5 piece 144 protrudes outward in the radial direction. 

At the lower end of the pipe-like portion 142 of the 
cap member 123, an engagement portion 137 is provided on 
its inner circumferential surface to protrude inward in the 
radial direction, which can fit into the engagement groove 

10 138 of the branch channel 135. In this engagement portion 
137, a valley portion 146 that becomes concave in the 
radial direction, i.e., the mounting direction of the 
engagement portion 137 to the engagement groove 138, and a 
ridge portion 147 that protrudes in the radial direction 

15 are alternately formed in the circumferential direction 

continuously so as to correspond to the ridge portion 139 
and valley portion 140 of the engagement groove 138, 
respectively, as shown in Figs. 8a and 8b. An end of the 
ridge portion 147 is formed to dwindle. 

20 Moreover, the inner circumferential surface of the 

approximately semispherical portion 143 of the cap member 
123 serves as a pressing face 148 that presses the sealing 
valve 122, described later, inward in the radial direction. 
In addition, an insertion port 14 9 into which the male 

25 connecting portion 114 of the tube connector 111 can be 



inserted is provided at a top portion of the approximately 
semispherical portion 143 of the cap member 123. 

The sealing valve 122 is an approximately 
semispherical member that can be placed on the seat. portion 
5 136 provided at the upper end of the branch channel 135 of 
the mixed injection tube main body 121, and is provided 
with a small-diameter hole (valve hole) 151 at its top 
portion. 

This sealing valve 122 is mounted between the seat 

10 portion 136 provided at the upper end of the branch channel 
135 of the mixed injection tube main body 121 and the cap 
member 123 by mounting the cap member 123 to the branch 
channel 135 of the main body 121 while the sealing valve 
122 is placed on the seat portion 136. The outer 

15 circumferential surface 152 of the sealing valve 122 is 

slightly larger than the inner circumferential surface of 
the cap member 123. Thus, when the cap member 123 is 
mounted, the outer circumferential surface of the sealing 
valve 122 is pressed inward in the radial direction by the 

20 inner circumferential surface of the cap member 123. This 
pressing force compresses and deforms the top portion of 
the sealing valve 122 inward in the radial direction. 
Therefore, the small-diameter hole (valve hole) 151 formed 
in the top portion of the sealing valve 122 is always 

25 pressed and hermetically sealed. 
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In this mixed injection tube lc, when the cap member 
123 is mounted to the branch channel 135 of the mixed 
injection tube main body 121, the ridge portion 147 and the 
valley portion 146 of the engagement portion 137 of. the cap 
5 member 123 fit with the valley portion 140 and the ridge 
portion 139 of the engagement groove 138 of the branch 
channel 135, respectively, in a direction in which the 
engagement portion 145 of the cap member 123 fits into the 
1 engagement groove 138 of the branch channel 135, i.e., the 

10 radial direction. 

In this mounting, even if the ridge portion 147 of 
the cap member 123 is not aligned with the valley portion 
140 of the branch channel 135, the ridge portion 147 of the 
cap member 123 slides on the ridge portion 139 of the 

15 branch channel 135, thereby the position of the ridge 

portion 147 of the cap member 123 is automatically adjusted. 
Thus, the ridge portion 147 of the cap member 123 fits into 
the valley portion 140 of the branch channel 135. 
Therefore, it is unnecessary to align the cap member 123 

20 and the branch channel 135 in the circumferential direction, 
providing excellent workability. 

Moreover, when the collar member 113 of the tube 
connector 111 is screwed with the sleeve portion 142 of the 
cap member 123, the cap member 123 cannot rotate together 

25 with the collar member 113 because the ridge portion 147 
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and the valley portion 146 of the cap member 123 engage 
with the valley portion 140 and the ridge portion 139 of 
the main body 121 in the circumferential direction, 
respectively. Thus, it is possible to smoothly attach the 
5 collar member 113 of the tube connector 111 by screwing. 

Similarly, when the tube connector 111 is detached, the cap 
member 123 cannot . rotate together with the collar member 

113 of the tube connector 111. Therefore, excellent 
workability can be achieved in this detaching. 

10 The mixed injection tube lc has a structure in which, 

when the collar member 113 of the tube connector 111 is 
screwed with the cap member 123, the male connection port 

114 of the tube connector 111 presses the top portion of 
the sealing valve 122 downward so as to release the small- 

15 diameter hole (valve hole) 151 from the state in which it 
is pressed and hermetically sealed. Thus, while the tube 
connector 111 is screwed with the cap member 123 and the 
male connection port 114 of the tube connector 111 presses 
the top portion of the sealing valve 122 downward, 

20 extraction or injection of drug solution can be made 

between the mixed injection tube lc and the tube connector 
111. Moreover, when the tube connector 111 has been 
detached from the cap member 123, the top portion of the 
sealing valve 122 goes back to the inside of the cap member 

25 123 because of resilience of the sealing valve 122, as 



shown in Fig. 6. The small-diameter hole (valve hole) 151 
also goes back to the state where it is pressed and 
hermetically sealed. Thus, drug solution in the mixed 
injection tube 1c cannot leak outside. 
5 Although an embodiment of the present invention has 

been described above, the present invention is not limited 
thereto. 

In the above embodiment, each of the ridge portions 
provided on the mixed injection tube main body and the cap 
10 member, is formed to have a triangular top end that 

dwindles. Alternatively, the ridge portion may have a 
dwindling top end that is curved like an arc. 

Next, another embodiment of the present invention is 
described. 

15 In Fig. 9 showing a mixed injection tube Id according 

to this embodiment, the reference numeral 161' denotes a 
mixed injection tube main body, 162 a sealing valve, 163 a 
cap member, 164 and 165 connection ports, respectively, 166 
a channel, 167 an opening portion, 168 a seat portion, 170 

20 a mounting portion, 171 a flange, 172 a valve hole, 173 a 
sleeve portion, 174 a protruding stria (first protruding 
stria, screwing piece), and 173 a cylindrical portion. 

The mixed injection tube Id includes the second 
protruding stria 181 provided as a resistance application 

25 portion for temporarily stopping and holding a lock type 
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syringe 400 inserted into the sleeve portion 173 at an 
intermediate site of the sleeve portion 173, on the outer 
circumferential surface of the middle part of the sleeve 
portion 173 so as to protrude. A female screw structure 
5 403 of the lock type syringe 400 will be screwed with that 
second protruding stria 181, as shown in Fig. 9. In this 
embodiment, the sealing valve 162 is formed to have a 
cylindrical shape having an approximately semispherical 
ceiling . 

10 The position at which the second protruding stria 181 

is provided is set in such a manner that, when a leading 
end of a male connection port 101 of a lock type syringe 
400 that is screwed with and inserted into the sleeve 
portion 173 has come into contact with the approximately 

15 semispherical ceiling of the sealing valve 162, a tip end 
of a thread of a female screw structure 403 of the lock 
type syringe 400 reaches the second protruding stria 181, 
as shown in Fig. 9. In this embodiment, the second 
protruding stria 181 is arranged at positions shifted from 

20 the protruding stria 174 provided at the top end of the 

sleeve portion 173 by 90 degrees. In Fig. 9a, 10 and 11, 
the second protruding stria 181 is shown with broken line 
below the first protruding stria 174 for convenience of the 
description, although the second protruding stria 181 does 

25 not actually appear in the drawing because it is arranged 
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on the front and rear sides of the drawing. 

In this embodiment, when a lock type syringe 400 is 
held at the intermediate site of the sleeve portion 173 by 
the second protruding stria 181, the leading end of -the 
5 male connection port 401 of the lock type syringe 400 is 
pressed against the approximately semispherical ceiling of 
the sealing valve. 162 so as to elastically deform an upper 
portion of the sealing valve 162. In this state, 
deformation of the sealing valve 162 in the radial 
10 direction is restricted by the inner circumferential 
surface of the sleeve portion 173. Thus, an elastic 
reaction force (compressive stress) is generated within 
that member, which generates a strong sealing force at the 
valve hole. 

15 Next, an operation in a case where injection or 

extraction of drug solution is conducted by using a lock 
type syringe 400 will be described. 

In this case, an operator inserts the lock type 
syringe 400 while screwing the lock type syringe 400 with 

20 the protruding stria 174 at the tip end of the sleeve 
portion 173. Then, as shown in Fig'. 10, at the 
intermediate site of the sleeve portion 173, the thread of 
the female screw structure 403 of the lock type syringe 400 
comes into contact with the second protruding stria 181 of 

25 the sleeve portion 173. At this position, the female screw 
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structure 403 of the lock type syringe 400 has not been 
screwed with the second protruding stria 181, yet. Thus, 
the operator can sense insertion resistance of the lock 
type syringe 400 and can stop and hold the lock type 
5 syringe 400 at the intermediate site of the sleeve portion 
173 temporarily. 

in this state, the leading end of the male connection 
port 101 of the lock type syringe 400 is pressed against 
the approximately semispherical ceiling of the sealing 

10 valve 162 and the upper portion of the sealing valve 162 is 
elastically deformed slightly, thereby a strong sealing 
force is generated at the valve hole 172 because of elastic 
reaction force of the sealing valve. 

Then, when the operator applies a force consciously 

15 to further screw the lock type syringe 400 with the sleeve 
portion 173, as shown in Fig. 11, a collar 402 of the lock 
type syringe 400 and the sleeve portion 173 are elastically 
deformed and a thread 406 starts to be screwed with the 
second protruding stria. Thus, the male connection port 

20 401 of the lock type syringe 400 is further inserted into 
the sleeve portion 173 more deeply. As that insertion 
proceeds, the leading end of the male connection port 401 
of the lock type syringe 400 presses and deforms the 
sealing valve 162 downward below the sleeve portion 173, so 

25 that the valve hole 172 of the ceiling is opened. 
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The operator can open the valve hole 172 by screwing 
the lock type syringe 400 with the sleeve portion 173 
deeply. Thus, the operator can inject or extract drug 
solution. 

5 Then, in order for the operator to close the valve 

opening 172 of the sealing valve 162, the lock type syringe 
400 is rotated in the reverse direction to go toward a 
direction in which the lock type syringe 400 is detached 
from the sleeve portion 173 (opposite to the direction of 

10 insertion) . In this detaching, when the operator brings 

the lock type syringe 400 back to the intermediate site of 
the sleeve portion 173, as shown in Fig. 10, the valve hole 
172 of the sealing valve 162 is closed. 

Thus, the operator can temporarily stop the rotation 

15 of the lock type syringe 400 at the intermediate site of 
the sleeve portion 173 and hold the lock type syringe 400 
at that intermediate site. Then, in a case of injecting 
drug solution, the lock type syringe 400 is screwed with 
the sleeve portion 173 deeply and then injection is 

20 performed. In a case of interrupting the injection of drug 
solution, the operator can bring the lock type syringe 400 
back to the intermediate site of the sleeve portion 173 and 
hold the lock type syringe 400 there. 

As described above, according to this mixed injection 

25 tube Id, in a case of intermittently injecting drug 
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contained in the syringe 400 every a predetermined time in 
such a manner that fixed quantity of drug is injected in 
each injection, it is possible to use the syringe 400 
without pulling the syringe 400 out from the sleeve port ion 
173 but by inserting the syringe 400 into the sleeve 
portion 173 deeply at appropriate timings. In other words, 
the syringe 400 cannot be pulled out in each injection of 
drug. Thus, during injection of the fixed quantity of drug, 
any germ or the like cannot enter the drug and fluid to be 
injected cannot leak outside. Therefore, it is possible to 
use the syringe 400 hygienically . 

The embodiment has been described above in which, in 
a case of injecting or extracting drug solution with the 
lock type syringe 400, the syringe can be stopped 
temporarily in the intermediate portion of the sleeve 
portion and can be used without being pulled out from the 
sleeve portion when fixed quantity of drug solution is 
injected. However, the resistance application portion, 
provided in the sleeve portion, for temporarily stopping 
the syringe in the intermediate portion of the sleeve 
portion is not limited to the above embodiment. 

As another embodiment of the resistance application 
portion, a site having an increased outer diameter may be 
provided on the outer circumferential portion of the middle 
part of the sleeve portion, in such a manner that that site 
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comes into contact with the thread of the female screw 
structure of the lock type syringe and applies the 
insertion resistance to the lock type syringe (by 
resistance when the thread of the female screw structure of 
5 the lock type syringe runs onto that site) - In this case, 
when the operator sensed such insertion resistance, the 
operator temporarily stops the lock type syringe at the 
intermediate site of the sleeve portion and holds the lock 
type syringe at the intermediate site of the sleeve portion. 

10 Next, a modified example of the sealing valve 

according to the present invention will be described. 

As the sealing valve of the present invention, an 
approximately semispherical sealing valve (see Fig. 1) and 
a sealing valve in a form of a cylinder having an 

15 approximately semispherical ceiling (see Fig. 4) were 

described above. However, the sealing valve of the present 

invention is not limited those embodiments. For example, a 

» 

sealing valve may be formed to be cylindrical with an 
approximately flat ceiling, as shown in Fig. 12. 

20 In a mixed injection tube If shown in Figs. 12a and 

12b, a sealing valve 191 is formed to be cylindrical with 
an approximately flat ceiling. In Fig. 12a, the reference 
numeral 190 denotes a connection port to which a syringe or 
connector is connected, 189 a sleeve portion, and 188 a 

25 screwing piece. 



This sealing valve 191 is formed in such a manner 
that the ceiling with a valve hole 192 formed therein has 
an arched concave upper face 193 and an arched convex lower 
face 194 that becomes convex downward. Moreover, the 
5 cylindrical portion of the sealing valve 191 is formed to 
increase its thickness downward. 

An engagement concave groove 195 is formed near an 
upper end on an inner circumferential surface of a branch 
connection tube 194, and a stepped portion 196 is formed 

10 below that groove 195. The sealing valve 191 can be freely 
mounted to and detached from the branch connection tube 194 
by placing a ring-like fixing tool 198 with a protrusion 
197 formed on the outer circumferential surface, which is 
to fit into the engagement concave groove 195 of the branch 

15 connection tube 194, in such a manner that the protrusion 
197 fits into the engagement concave groove 195. 

The sealing valve 191 that is approximately 
cylindrical with a ceiling is always compressed downward by 
a pressing force applied by a lower face 199 of the ring- 

20 like fixing tool 198, and the valve hole 192 is pressed and 
hermetically sealed by a force (fastening force) directing 
toward the center of the ceiling of the sealing valve 191 
within the ceiling. Then, although not shown, the valve 
hole 192 of the sealing valve 191 can be opened by 

25 inserting a connector or an orifice portion of a lock type 
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syringe into the branch connection tube 194 to press and 
deform the sealing valve 191. That is, the valve hole 192 
can be opened without insertion of a tip end of a connector 
or an orifice portion of a lock type syringe into the valve 
5 hole 192 of the sealing valve 191. 

When the leading end of the connector or the orifice 
portion of the lock type syringe has been pulled out, the 
sealing valve 191 brings its shape back into its original 
shape due to resilience of the sealing valve 191, and 

10 therefore the valve hole 192 is closed. In addition, the 
level of the ceiling of the sealing valve 191 goes back to 
a position near the upper end of the ring-like fixing tool 
198. Therefore, it is easy to clean away infusion drops 
that may remain on the sealing valve 191. 

15 Furthermore, in an embodiment of a connection tool 

for an infusion circuit, that uses this sealing valve, it 
is possible. to arrange the sealing valve 191 in such a 
manner that the sealing valve 191 can be mounted and 
detached freely by means of the ring-like fixing tool 198. 

20 Thus, the sealing valve 191 may be detached during an 

initial mounting of the sealing valve 191, an operation for 
replacing the sealing valve 191, and sterilization of the 
connection tool. 

Next, a connection tool for an infusion circuit 

25 according to an embodiment of the present invention is 
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described . 

The connection tool for an infusion circuit according 
to the present invention includes, as in the connection 
tool shown in Fig. 6, a main connection tube 111 arranged 
5 in a middle part of one tube of one medical infusion line; 
and a plurality of branch connection tubes 135 branching 
from the surrounding area of the main connection tube 111, 
and has a feature that a sealing valve 122 for a medical 
apparatus is mounted to a top-end opening portion of each 

10 branch connection tube 135. Moreover, that connection tool 
also has a feature that the branch connection tube 135 is 
provided with a linking portion 144 for linking a tube of 
another medical infusion line or a syringe thereto. 
Although two connection ports are provided in the 

15 connection tool shown in Fig. 6, a plurality of connection 
ports may be provided for the main connection tube 111. 

The connection tool for an infusion circuit includes 
a plurality of connection ports in the surrounding area of 
the main connection tube, in each of which the sealing 

20 valve made of rubber, with a valve hole at the center 

thereof, is mounted. The valve hole is always pressed and 
hermetically sealed. Thus, a plurality of tubes in other 
medical infusion lines (e.g. lateral infusion lines) and/or 
syringes can be connected to that connection tool. 

25 Therefore, it is possible to easily form a complicated 
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infusion circuit. 

Moreover, since the rubber sealing valve with the 
valve hole formed at the center thereof, that is always 
pressed and hermetically sealed, is mounted to the 
5 connection port, an operation for connecting or detaching a 
tube for another medical infusion line or a syringe to/from 
the connection port without using a needle can be done 
easily. In other words, an infusion circuit can be opened 
only by connecting a tube of another medical infusion line 

10 or a syringe to that connection port and can be closed only 
by pulling the tube or syringe out from the connection port. 
Moreover, in a case where a pinchcock is attached to the 
tube of the other medical infusion line connected to the 
connection port, the infusion circuit can be opened and 

15 closed only by opening and closing the pinchcock. This is 
convenient and can prevent an improper operation. 
Furthermore, connection without a needle can be achieved, 
thus improving safety. 

In Fig. 13 showing a connection system 200 for an 

20 infusion circuit according to an embodiment of the present 
invention, the reference numeral 201 denotes a connection 
tool for an infusion circuit, 202 one infusion line, 203 
another infusion line, 204 and 205 infusion bags, and 206 a 
lock type syringe. 

25 A feature of the connection system 200 of the present 
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embodiment is as follows. The aforementioned connection 
tool 201 for an infusion circuit is attached to the medical 
infusion line 202. By pressing and deforming a sealing 
valve for a medical apparatus, mounted in each connection 
5 port of the connection tool, by means of the tip end of the 
tube of the other medical infusion line 202 or the tip end 
of the syringe 20,6, the valve hole can be opened without 
inserting the tube of the other medical infusion line 202 
or the syringe into the valve hole. In this manner, it is 
10 possible to connect the tube of the other medical infusion 
line 203 or the syringe 206 to the medical infusion line 
202. 

According to this connection system 200, since it 
employs the aforementioned connection tool 201, high degree 

15 of freedom in connecting the tube of the other medical 
infusion line 203 or the syringe 206 to the medical 
infusion line 202 can be achieved. Thus, a complicated 
infusion circuit can be formed easily. Moreover, since the 
tube of the other medical infusion line 203 or the syringe 

20 206 can be connected without using a needle, the operation 
can be done with improved safety. Furthermore, the valve 
hole of the sealing valve is opened by pressing and 
deforming the sealing valve by means of the tip end of the 
tube of the other medical infusion line 203 or the tip end 

25 of the syringe 206, without inserting the tube of the other 
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medical infusion line 203 or the syringe 206 into the valve 
hole. Thus, the valve hole can be designed easily, 
resulting in easier fabrication of the sealing valve. 

The sealing valve of the present invention is .not 
5 limited to the shapes exemplified in the above embodiments. 
For example, a portion in which the valve hole is 
formed may be formed in such a manner both upper and lower 
faces are flat or they are arched and convex, although not 
shown. Moreover, the upper face may be flat while the 

10 lower face is arched and concave or convex. Alternatively, 
the lower face may be flat while the upper face is arched 
and concave or convex. Furthermore, the upper face may be 
arched and concave while the lower face is flat or arched 
and convex. Alternatively, the upper face may be arched 

15 and convex while the lower face is flat or arched and 
concave . 

Among the sealing valves mentioned above, in the 
sealing valve in which the portion with the valve hole 
formed therein is formed to have the upper face and/or the 
20 lower face that are/is arched and concave, larger 

compression stress acts at or near the valve hole. Thus, 
an excellent advantage that the valve hole is pressed and 
hermetically sealed surely can be achieved. 

Moreover, in a sealing valve 210 in a form of a 
25 cylinder with a ceiling, for example, when a lower face 
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212b of a ceiling 212 with a valve hole 211 is formed 
therein is formed to be arched and convex, as shown in Fig. 
14, it is difficult for the valve hole 211 to be opened 
against a fluid pressure inside a mixed injection tube 213, 
5 thus improving pressure resistance of the sealing valve 210. 
(Please note that the ceiling 212 formed in the valve hole 
211 has the upper face 212a that is arched and concave in 
such a manner that the upper face 212a becomes concave 
downward in the embodiment shown in Fig. 14.) In Fig. 14, 

10 the reference numeral 214 denotes a cap member, 215 a 
sleeve portion, and 216 a screwing piece. 

The sealing valve and the connection port mentioned 
above can be arranged at a site to which a syringe or 
connector is connected, such as an opening portion of an 

15 infusion bag, other than the mixed injection tube. 

Although a screwing structure is exemplified as a 
structure for connecting and locking a syringe or connector 
in the above description, an insertion port to which a 
syringe or connector is to be inserted may be tapered to 

20 have a gradually reduced diameter in such a manner that the 
syringe or connector can be connected and locked by taper 
fitting with that insertion port. 
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